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Some new m e th o d s  and som e es tab lish ed  ones have been applied 
to  s tu d ie s  o f sa liv a ry  glands in h e a lth  and c e r ta in  d isease  s t a t e s .
A techn ique o f reco rd ing  th e  p a t te r n  o f  sa liv a ry  flow  has m ade i t  
p o ssib le  to  c o lle c t sa liva  sam ples a c c u ra te ly  a t  sev e ra l d if f e r e n t  b u t 
c o n s ta n t  flow  r a t e s .  The e f f e c t  o f varying sa liv ary  flow  r a t e  on th e  
p a ro tid  and subm andibular co n ce n tra tio n s  o f e le c tro ly te s ,  iodide, u ric  
ac id  and also  th e  a c t iv i ty  o f  carbonic anhydrase has been d e m o n s tra te d  
and th e  no rm al ranges defined. I t  is  im p o r ta n t to  r e la te  th e  co n ce n tra tio n  
o f  som e sa liv a ry  c o n s t i tu e n ts ,  e.g. iodide, to  th e  p lasm a level.
Combined q u a n tita t iv e  and rad io iso to p ic  m ethods have been used  to  
d e te rm in e  basic  values f o r  th e  m e tab o lism  o f  iodine in sa liv a ry  glands 
and sa liva . M easu rem en t o f  th e  sa liv a ry  sp ec ific  a c t iv i ty  a f t e r  a t r a c e r  
dose has th e  advan tage th a t  i t  is independent o f  flow  r a te  as  th e  ra t io  o f 
s ta b le  to  rad io iodine is  c o n s ta n t a t  d if f e r e n t  flow  r a te s .  N orm al ranges 
have been d escribed  f o r  sa liv a ry  iodide co n ce n tra tio n , c lea ran ce , ab so lu te  
q u a n tit ie s  s e c re te d  in u n it t im e  and sa liv a /p lasm a  ra t io s .  The sa liv a ry  
iodide co n c e n tra tin g  m echan ism  is  no rm al in a l te re d  s t a t e s  o f thy ro id  
fu n c tio n  and also in f ib ro c y s tic  d isease  w here prev iously  high sa liv a ry  
iodide lev e ls  had been re p o rte d . In S jogren 's  syndrom e how ever low 
sa liv a /p la sm a  r a t io s  have been found and th is  su g g es ts  t h a t  th e  sa liv a ry  
iodide t r a p  m ay be involved in th is  condition.
The chem ical n a tu re  o f th e  sa liv a ry  iodine has been s tu d ied  and 
found to  be  a lm o s t e n tire ly  in th e  inorgan ic  fo rm  in h e a lth  and in som e 
th y ro id  d isease  s t a t e s .  In c o n t ra s t  th e  u r in a ry  iodine, norm ally  
ino rgan ic , con ta in s organic iod inated  compounds in th y ro to x ic o s is  and 
in dehalogenase defic iency . Some advan tages o f  th e  sa liv a ry  sp ec ific  
a c t iv i ty  m ethod  ov er th e  u rin a ry  m ethod  f o r  th e  in d ire c t  m e a su re m e n t 
o f  th e  p lasm a inorganic  iodine a re  d e m o n s tra te d .
Anions o f  th e  V llth  period ic  group include iodide, b rom ide and
p e r te c h n e ta te .  P e r te c h n e ta t e , like iodide, is  c o n c e n tra te d  in saliva.
. . . 132 99mSim ultaneous a d m in is tra t io n  o f  iso to p e s  I and TcO^ allow d ire c t
com parison  o f  sa liv a ry  gland co n c e n tra tin g  a b ility  to  be m ade on th e
sam e sa liva  sam ple th u s  e lim inating  th e  variab le  o f  flow  r a te .  The 
9 9 miso to p e  TcO h as  m any advan tages over iso to p e s  o f  iodine as  a 
c lin ica l t r a c e r  and i t s  u se  f o r  rad io iso to p ic  v isu a lisa tio n  o f  th e  
sa liv a ry  glands has been d e m o n s tra te d  fo r  th e  f i r s t  tim e .
The c r i t e r i a  f o r  diagnosis o f o ra l  and sa liv ary  gland involvem ent 
in S jogren 's  syndrom e have been exam ined. The co m p ara tiv e  value 
o f  t e s t s  o f  sa liv a ry  gland fu n c tio n  have been a s se s sse d  in 30 p a t ie n ts  
w ith  a c lin ica l d iagnosis o f  S jogren 's  syndrom e. The advantages of 
th e  new techn ique o f  h y d ro s ta t ic  sialography a re  d em o n stra ted . Good 
c o r re la tio n  was shown betw een  sialograph ic appea ran ces , sa liv a ry  flow
r a t e  m e a su re m e n ts  and c lin ica l signs and sym ptom s. L abial gland 
biopsy  shows a high o ccu rren ce  o f fo ca l lym phocytic in f i l t r a t io n  in 
p a t ie n ts  w ith  S jogren 's  syndrom e as com pared w ith  a c o n tro l s e r ie s . 
The o n se t o f x e ro s to m ia  and x ero p th a lm ia  showed no w ell defined  
re la tio n sh ip  to  th e  m enopause. B o th  th e s e  com ponents o f th e  's ic ca  
syndrom e' m ay a r is e  to g e th e r  b u t o f te n  th e y  com m ence and p ro g re ss  
independently . While a high incidence o f  au to -im m une thy ro id  
d isease  is  found in S jog ren 's  syndrom e, an in c reased  incidence o f 
S jog ren 's  syndrom e was n o t found in p a t ie n ts  p re sen tin g  clin ically  
w ith  au to -im m une th y ro id  d isease .

FIGURE I, 1
MODIFIED CARLSON CRITTENDEN CUP
(A) In n er C ham ber (B) O uter C ham ber
(C) Tube -  Saliva (D) Tube -  A ir Suction
FIG U R E , X, 2
AIR
SALIVA
K E R R  M E T H O D  F O R  P A R O T ID  SA L IV A  C O L L E C T IO N
C^) P o ly e th y le n e  c a th e te r  (B) S u c tio n  C up
(C) T u b e  - S a liv a  (d ) A ir  S u c tio n
FIGURE I  , 3
POLYETHYLENE CATHETERS OF VARYING SIZES TA PERED 
AT ONE END FOR SUBMANDIBULAR DUCT CATH ETERIS AT ION
FIGURE I , 4
I a
SCHNEYER SEGREGATOR FOR COLLECTION OF 
SUBMANDIBULAR SALIVA. THE CHAMBER 
(CIRCLED) IS PLACED OVER THE SUBMANDIBULAR
DUCT ORIFICES
(A) Seen f ro m  below  (B) V e r t ic a l  c ro s s  se c tio n
FIG U R E  I ,  5
B L O C K  AND B R O T T M A N  S E G R E G A T O R  M E T H O D  
O F  SU B M A N D IB U L A R  SA L IV A  C O L L E C T IO N .
T h e  p r e f o r m e d  p la s t i c  cup  (A) is  p la c e d  o v e r  th e  
s u b m a n d ib u la r  d u c t  o r i f i c e  a t  (B) and  m a in ta in e d  
in  p la c e  b y  a d d in g  r u b b e r  b a s e  im p r e s s i o n  m a t e r i a l .
FIGURE X , 6
DIAGRAM OF APPARATUS FOR RECORDING PATTERN
OF SALIVARY FLOW
(A) G lass Drip Chamber
(B) P erspex  housing containing p h oto tran sistor
(C) Angled m eta l p la te
(D) P ersp ex  slide
(E) Screw clamp
(F) C ollection  b o tt le
(G) Stand
(H) S p irit le v e l
FIGURE I , 7
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CIRCUIT DIAGRAM OF APPARATUS FOR RECORDING PATTERN OF
SALIVARY FLOW
FIGURE X , 8
RESTING
STIMULI USED TO PRODUCE DIFFEREN T SALIVARY FLOW RATES
The S tim u li -  p a r a f f in  w ax, s a l t ,  'b o ilin g 1, f r u i t  g u m s, 
oxo, and lem on ju ic e .
T he volum es o f sa liv a  c o lle c te d  in  th e  sam e  t im e  p e rio d
(5 m in u te s )  in  one s u b je c t a re  also  shown.
FIGURE I  , 9
THE 3-CHANNEL PHOTOELECTRIC SALIVARY 
FLOW M ETER IN USE:
(A) C a th e te r  -  saliva
(B) G lass d rip  cham ber
(C) P h o to - e le c t r ic  d e te c to r
(D) C o llec tin g  b o t t le
(E) E v e n t re c o rd e r
(F) C h a irsid e  lam p
FIGURE I  , lO
A MODIFICATION TO THE ORIGINAL APPARATUS 
SHOWN IN FIG. I , 9.
C a lib ra te d  T ubes (A), (B) and (C) a r e  u sed  to  
c o lle c t sa liv a  during an in i t ia l  p e rio d  o f  a d ju s tm e n t 
o r  be tw een  co llec tio n  p erio d s w ith  d i f f e r e n t  s t im u li
When handle (H) is  tu rn e d  sa liva  is  c o lle c te d  in 
tu b e s  (X) (Y) and (Z) f o r  an a ly sis  o f  c o n s t i tu e n ts .  
H andle (H) s im u lta n e o u sly  s t a r t s  a tim in g  device
and th e  ev en t re c o rd e r .
FIG U R E  I, 11
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R E C O R D S  O F  P A R O T ID  AND SU B M A N D IB U LA R  SA L IV A R Y
FL O W  P A T T E R N  -
(1) t e s t i n g 1
(2) *boiling* h e ld  in  m o u th ,
(3) ch ew in g  p a r a f f in  w ax ,
(4) su c k in g  *boiling*, an d
(5) le m o n  ju ic e .
S = S u b m a n d ib u la r  s a l iv a  P  = P a r o t i d  s a l iv a .
V e r t i c a l  l in e s  on  p a p e r  c o r r e s p o n d  to  5 s e c o n d  i n t e r v a l s .
TABLE T, 1
Weight of sal'iva (g) per drop in 3 patients studied 
at different rates of flow. For each patient the 
drop size is relatively constant at each flow rate




1 0.031 O.O36 0.037
0 . 0 3 2 0 .034 0 . 0 3 8
0 . 0 3 2 0.033 0 . 0 3 6
2 0 . 0 3 6 0 . 0 3 8 0.039
0.033 0 . 0 3 8 0.040
0.035 0 . 0 3 8 0.040
3 0.039 0.039 0.045
0 . 0 3 6 0.040 0.043
0.037 0.040 0.044
1
FIG U R E  X, 12
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L e m o n
RECO RDS OF PA R O TID  AND SUBM A N D IBU LA R  SALIVARY  
FLO W  P A T T E R N S  SHOWING IR R EG U L A R IT IE S.
T r a c in g s  rea d  fr o m  r ig h t to le f t  -
1) In c r e a se d  ra te  w ith  sw a llo w in g
2) R e s id u a l e f fe c t  o f le m o n  ju ic e  l j  m in u te s  a fte r  s t im u lu s
d isco n tin u ed
3) E ffe c t  o f change in  in tra  o r a l p o s it io n  o f f o i l in g *  on  flow
ra te
4) E ffe c t  o f h o ld in g  f o i l i n g 1 and su ck in g fo i l in g *
5) E ffe c t  o f in te r m itte n t  s t im u la tio n  w ith le m o n  ju ic e .
S = Subm andibu lar sa liv a  P  = P a r o tid  sa liv a
FIG U R E  I, 13
I O D I D E  
( j j g / l O O m l  )













0-2 0-4 0-6 0*8 1-0 1-2 1*4
F L O W  RATE ( m l / m i n . )
IO DIDE CON CEN TRATIO N IN  PA RO TID AND
S u b m a n d i b u l a r  s a l i v a  a t  d i f f e r e n t
FLO W  R A T E S
•  Subm andibular sa liv a
0 P a r o tid  s a l iv a .
FIG U R E  I, 14
I O D I D E  
( | j g / l O O m l )





0 * 2  0 * 4  0 * 6  0 * 8  
F L O W  R A T E  ( m l / m i n . )
1*0
IO D ID E  C O N C E N T R A T IO N  IN  P A R O T ID  AND 
SU B M A N D IB U L A R  SA LIV A  A T  D IF F E R E N T
F L O W  R A T E S . T H E  F L O W  R A T E  D U RIN G
E A C H  C O L L E C T IO N  P E R IO D  WAS NOT R E G U L A R .
•  S u b m a n d ib u la r  s a l iv a
0 P a r o tid  s a liv a
FIG U R E  I, 15
SA L IV A R Y  V O L U M E S C O L L E C T E D  F R O M  
(R) P A R O T ID  G LA N D  D U R IN G  TW O F IV E  
M IN U T E  C O L L E C T IO N  P E R IO D S  CH EW IN G  
F R U IT  GUM S AS T H E  S T IM U L U S .
(A) C h ew in g  on  (L ) s id e  o n ly
(B ) C h ew in g  o n  (R) s id e  o n ly
v o lu m e  = 1 .5  c . c . 
v o lu m e  = 8 .5  c . c .
1479
F IG U R E  I, 16
PAROTID SALIVA
FLOW RATE 
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LEMON JUICE
P A R O T ID  SA L IV A R Y  F L O W  R A T E  (LO G  S C A L E ) U N D ER  
•R E S T IN G 1 C O N D ITIO N S AND IN  R E S P O N S E  T O  SU C K IN G  
F R U IT  GUM AND L E M O N  JU IC E  ST IM U L A T IO N  IN  93 
N O R M A L  S U B JE C T S
•R esting* s a l iv a  c o l le c te d  f o r  30 m in u te s
F r u i t  g u m  s t im u la t io n  " " " 5 "
L e m o n  ju ic e  " " " " 2 "
- M e a n
-TABLE. I ,  2
PAROTID FLOW RATES IN 93 NORMAL SUBJECTS (ml/min)
AGE •RESTING* FRUIT GUM LEMON JUICE
RANGE 12-75 0.01-0.20 0.09-1.70 0.50-3.60
MEAN 47.50 0.06 0.53 1.66
S.E.M. 1.690 0.004 0.030 0.060
•RestingT Saliva collected for 
Stimulated Fruit Gum Saliva collected, for 





SALIVARY PLOW RATES (VOL/MIN) FROM RIGHT AND 
LEFT PAROTID GLANDS IN 12 SUBJECTS.
Simultaneous bilateral collections were taken 
during a period of 2 minutes with lemon juice 
stimulation.
( m l  / m i n )













TABLE I , 4
RESULTS OF STANDARD TEST ON 10 SUBJECTS CARRIED 
OUT ON THREE CONSECUTIVE DAYS AT THE SAME TIME 
EACH DAY AND SAME TIME INTERVAL AFTER MEALS.
( m l  / m i n )
REST INS FRUIT GUM LEMON JUICE
DAY t 2 3 I 2 3 I 2 3
SUBJECT 1. 0.04 0.08 0.16 0.38 0.62 0.30 1.90 2.50 2.00
2. 0.02 0.07 0.04 0.83 1.07 0.94 1.30 1.35 1.25
3. 0.03 0.07 o.n 0.37 0.15 0,36 1.40 1.40 1.50
4. 0.12 0,05 O.II 0.64 0.68 0.72 1.35 1.90 1.85
5. 0.03 0.13 0.03 0.4! 0.42 0.50 3.30 2.60 2.30
6. 0.04 0.08 0.07 0.60 0.42 0.37 1.25 1.26 I. 2!
7. 0.08 0.09 O.II 0.58 0.90 1.08 2.40 2.90 2.25
8. 0.06 0.05 0.04 0.75 0.62 0.8! 1.56 f.64 1.8!
9. 0.04 0.06 0.05 I.IO 0.59 0.85 1.45 1.47 1.49
io# 0.02 0.03 0.02 0.40 0.29 0.35 2.20 2.07 2.22
MEAN 0.05 0.07 0.07 0.6! 0.58 0.63 1.81 1.91 1.79
S.E.M. 0.010 0.009 0.015 0.075 0.087 0.090 0.208 0.185 0.129
FIG U R E  I, 17
R E T E N T IO N  O F  C O N T R A ST M ED IU M  IN  T ISSU E S 
A ROU ND  P A R O T ID  AND SU B M A N D IB U LA R  G LA N D S.
P a t i e n t  w ith  S jo g r e n 's  s y n d ro m e  r e p o r te d  h a v in g  h ad  
s ia lo g r a p h ic  e x a m in a t io n  s ix  m o n th s  p r e v io u s ly  by  
h a n d  in je c t io n  te c h n iq u e .
TABLE I ,  5
PHYSICAL PROPERTIES OF SIALOGRAPHIC 
• CONTRAST MEDIA AND SALIVA
Comparison of Specific Gravity and 
Viscosity of 3 types of Contrast Media 
and Parotid and Submandibular saliva
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+ The figures for Salivary Viscosity are those of
Schneyer (1955)
* The figures for Salivary Specific Gravity are
those of Kerr (1 9 6 1)
F IG U R E , I ,  18
M E A SU R E M E N T  O F  SA L IV A R Y  GLAND 
S E C R E T IN G  P R E S S U R E .
A p p a ra tu s  c o n s i s t s  of a  m e t r e s t i c k  to  
w h ich  c a t h e te r  f r o m  th e  d u c t i s  a t ta c h e d .  
T h e  h e ig h t  of th e  s a l iv a  m e n is c u s  w ith in  
th e  c a t h e te r  a b o v e  th e  m id - p o in t  of th e  
g la n d  u n d e r  in v e s t ig a t io n  i s  m e a s u r e d  in  
c m s .
TABLE I ,  6
SECRETING PRESSURES ( cms of H20) OF PAROTID 
AND SUBMANDIBULAR GLANDS UNDER 'RESTING* 
AND STIMULATED CONDITIONS (sucking fruit gum)
PAROTID SUBMANDIBULAR
' Resting’ Stimulated 'Resting’ Stimulated
12 62 14 74
22 54 14 70
26 70 22 62
10 68 25 58
40 72 18 58
22 65 12 73
8 60 13 72
16 54 17 70
0 70 22 74
23 62 18 70
5 65 14 73
15 68 15 69
20 58 21 72
16 54 12 74
7 64 23 69
24 67 19 68
29 71 12 7^
0 59 18 73
RANGE 0-40 54 - 72 12 - 25 58 - 74
MEAN 16.4 6 3 . 5 17.1 6 9 . 6
S.E.M. 2.48 1.4l 0.97 1-26
FIGURE I , 19
INSTRUMENTATION FOR HYDROSTATIC SIALOGRAPHY
1. 20 cc . G lass  sy rin g e  b a r r e l
2. A d a p to r  3. Cap
4. P o r te x  po ly thene tub ing  P .E . 205
5. Cap 6. A d a p to r  7. Cap
8. P o r te x  po ly thene tub ing  P .E . 160 ta p e re d  a t  one end
9. T issu e  fo rc e p s  n o n -to o th e d  
10. L a c rim a l p robe d i la to r
»»
E1GU KL 1 , IK}
APPARATUS ASSEMBLED PRIOR TO SIALOGRAPHY
(A) P a ss iv e  F illing  P h ase : W ith  th e  a p p a ra tu s  assem bled  and th e  
p a t ie n t  lying h o riz o n ta lly  on an ELEMA-SCHONANDER SKULL 
TABLE th e  sy rin g e  b a r r e l  (arrow ed) is  f i l le d  w ith  c o n t r a s t  
'TRIOSIL 45 ' (Sodium M e tr iz o a te ) . The c o n t ra s t  is allow ed to  
run  f r e e ly  th ro u g h  th e  c a th e te r  s y s te m  to  expel a ll a i r  bubbles. 
The ta p e re d  end o f  th e  c a th e te r  is th e n  in tro d u ced  .5-1 cm. 
in to  th e  s a liv a ry  duct.
(b) A c tiv e  em pty ing  p h a se : The p a t ie n t  is  given a s lice  o f lem on
to  suck  im m e d ia te ly  a f t e r  th e  p ass iv e  f il lin g  phase exposures 
have been  co m p le ted  and th e  c a th e te r  rem oved fro m  th e  d u c t. 
A f te r  a 5-m in u te  p e rio d  a f u r th e r  two exposures a re  m ade - . 
a n te r o - p o s te r io r  and l a t e r a l  oblique o f  th e  p a ro tid  gland region 
and a l a t e r a l  view o f th e  subm andibu lar gland. I f  th e  gland is  
functio n in g  n o rm ally  no c o n t r a s t  m edium  should be d e m o n stra te d .
ID E N T IF IC A T IO N  AND D IL A T A T IO N  O F SU B M A N D IB U LA R  
D U CT O R IF IC E  USING A L A C R IM A L  P R O B E  D IL A T O R .
FIG U R E  I , 22
P O L Y E T H Y L E N E  C A T H E T E R  IN  P O S IT IO N  -
SU B M A N D IB U LA R  D U C T .
FIGURE I , 23
NORMAL SIALOGRAM (FILLING PHASE) 
PAROTID - L a te r a l  oblique view.
FIGURE I , 24
NORMAL SIALOGRAM (FILLING PHASE) 
PAROTID -  A n te ro -p o s te r io r  view.
FIGURE I , 25
NORMAL SIALOGRAM (FILLING PHASE) 
SUBMANDIBULAR - L a te r a l  oblique view.
FIG U R E I, 26
S JO G R E N ‘S SY N D R O M E - F IL L IN G  PH A SE  
L A T E R A L  O B L IQ U E  VIEW  O F  (L ) PA R O T ID  GLAND
T h e r e  i s  p o o r  p e r ip h e r a l  d u c t f i l l in g  and  p u n c ta te  
c o l le c t io n s  o f c o n t r a s t  of " M u lb e r r y  b u sh "  ty p e  ty p ic a l  
o f m o d e r a te  c h a n g e s  in  th i s  d i s e a s e .
FIG U R E I , 27
S JO G R E N 'S  SY N D R O M E - S E C R E T O R Y  PH A SE  
L A T E R A L  VIEW  O F  (L ) P A R O T ID  GLAND
T h e r e  i s  r e te n t io n  of c o n t r a s t  m e d iu m  in  th e  
p u n c ta te  a r e a s  a f t e r  th e  m a in  d u c ts  h av e  e m p tie d .
F IG U R E  I, 28
L A R G E  SU B M A N D IB U LA R  D UCT C A L C U L U S
S ia lo g ra p h ic  a p p e a r a n c e s  of l a r g e  c a lc u lu s  in  
d i l a te d  s u b m a n d ib u la r  d u c t .  T h e  w a te r  so lu b le  
c o n t r a s t  m e d iu m  h a s  f lo w ed  p a s t  th e  c a lc u lu s  
an d  in to  th e  s u b m a n d ib u la r  g la n d .
F IG U R E  I, 29
r
C H R O N IC  P A R O T IT IS
A N T E R O -P O S T E R IO R  VIEW  O F  (R) PA R O T ID  GLAND
(A) P a s s i v e  f i l l in g  p h a s e  sh o w in g  g r o s s  s i a l e c ta s i s  w ith  
c a v i ta t io n
(B) S e c r e to r y  p h a s e  - c o n t r a s t  r e m a in s .
FIG U R E  I , 3 0
P A R O T ID  D U C T C A L C U L U S - L A T E R A L  O B L IQ U E  VIEW
A la r g e  t r a n s l u c e n t  c a lc u lu s  (a r ro w e d )  f a in t ly  o u tlin e d  
by c o n t r a s t  n e a r  th e  o r i f ic e  of th e  m a in  p a ro tid  d u c t .
A n im p a c te d  u p p e r  c a n in e  to o th  is  p r e s e n t  a b o v e .
FIG U R E  I, 31
CH RO N IC O B S T R U C T IO N  (L ) P A R O T ID  G LAND 
L A T E R A L  O B L IQ U E  VIEW
A g r o s s l y  d i la te d  m a in  p a r o t id  d u c t, w ith  p e r i p h e r a l  
d u c t d i s te n t io n  an d  p o o r  t e r m in a l  d u c t f i l l in g  due  to  
c h ro n ic  o b s t r u c t iv e  d i s e a s e .  T h is  s ia lo g ra m  w as  
p e r f o r m e d  a f t e r  th e  p a s s a g e  of a  p a ro t id  d u c t c a lc u lu s .
F IG U R E  I, 32
P A R O T ID  GLA N D  F IS T U L A
P a t i e n t  w ith  s w e llin g  of le f t  p a r o t id  re g io n  
a f t e r  a  l a c e r a t i n g  w ound of fa c e  tw o w e e k s  
b e f o r e .  C h a r a c t e r i s t i c  h i s to r y  of in c r e a s in g  
s w e llin g  a t  m e a l s .  (S ia lo g ra m  F ig .  I , 33)
FIG U R E  I, 33
P A R O T ID  F IS T U L A  - SIA LOG RA M  
(of p a t ie n t  F ig .  I , 32)
A n te r o - p o s t e r i o r  v ie w  of (L) p a ro t id  g land  show ing  
d iv is io n  ( a r ro w e d )  of a b r a n c h  of (L ) p a ro t id  d u c t . 
T h e r e  i s  a c c u m u la t io n  of c o n t r a s t  o u tw ith  th e  g la n d .
T A B L E  1 , 7
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to tracer  
dose (rads)
131I 25 pc 8.05  days 0 .3  days .6 1 , .3 4 , .25 7 9
! 64 (9%). 36(81%) 
.2 8  (6%). 08(6%)
0.1 9 2.1 8 0 .3 2 0.085 0 .4 0
132j 50 pc 0 .097  days 0 .073  days 2 .1 , 1 .6 ,  
1 .2 , .97 ,  
73
2.2(2% ) 1.9(5%) 
1.41(13%) 1.14(9%) 
0.97(23%) 0.76(93%) 
0. 67(100%) 0. 62(6%) 
0. 52(30%)
0 .4 8 11 .8 0 .4 0 0 .2 2 0 .6 2
Br 30 pc 1.49 days 0 .2 7  days 0 .44 1 .47(18%)1. 32(27%) 
1.04  (3%)0. 83(25%) 
0.77(82% )0. 69(30%) 
0. 62(48%)0. 55(75%)
0.135 14.6 0 .016 0.041 0 .057
99m
TcO^ 500 pc 0. 25 days 0. 14 days 0.14 0 .5 6 0.094
0 .094
FIGURE I , 34
D e t e c t o r
Co l l i ma t or w
THE SIM PLIFIED CLINICAL SCANNING PROBLEM 
(AFTER MALLARD, 1966).
The t a r g e t  (c o n c e n tra tio n  C^) is  em bedded in  surrounding  
t i s s u e  (C^) w ith  a neighbouring s t r u c tu r e  (C^) con ta ined  
w ith in  th e  g en e ra l body background (C^) which includes 
s c a t t e r e d  ra d ia tio n .
FIGURE I , 35
PICKER MAGNASCANNER V
T he p a t ie n t  lie s  h o r iz o n ta lly  on th e  ta b le  and th e  
sc a n n e r head (A) m oves o v e r th e  a re a  o f  th e  sa liv ary  
g lands. The r a d io a c tiv i ty  is  reco rd ed  on a c h a r t  
p laced  on th e  ta b le  (B).
F IG U R E  I, 36
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FIGURE I , 37
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P a ro tid
Submandibul ar
T h yroid
NORMAL SCAN 23-43 MINS. A FT ER  " m T c 0 4 8 0 0  pc
INTRAVENOUSLY
A = U pper m a rg in  o f  e x te rn a l e a r  
B = B rid g e  o f  nose 
C = A ngle o f  m andible 
D = M id -p o in t o f  chin 
E = S te rn a l  n o tc h
T h y ro id , su bm and ibu lar and p a ro tid  glands a r e  o u tlined . 
Some ra d io a c t iv i ty  is  seen  c e n tra lly  in  th e  S o u t h '  
reg io n .
FIGURE I , 38
9 9 m T c
M O U T H
W A S H
K C I  0 4  
5 0 0 m g





10 3 0 5 0 7 0 9 0 110
T I M E  af t er  I N J E C T I O N  ( m i n s )
Q  Q v v n
U P T A K E  O F TcO BY SU B M A N D IBU LA R G LA ND S4
F O L L O W IN G  A T R A C E R  D O SE IN TR A V E N O U SL Y
• --------- •  S u b m a n d ib u la r  g lan d  u p ta k e  (m e a n  of r ig h t
an d  le f t )
 g  A c tiv i ty  in  th e  'm o u th ' r e g io n .
T h y ro id  an d  s a l i v a r y  g lan d  u p ta k e  i s  d is c h a r g e d  by  
p e r c h l o r a t e .  A c t iv i ty  in  'm o u th 1 re g io n  i n c r e a s e s
w ith  t im e  an d  i s  n o t d is c h a r g e d  by  p e r c h lo r a te  o r  
m o u th w a  s h in g .
FIGURE I , 39
9 9 m T c  




K C I  0 4 
5 0 0 m g
• 4 -
10 3 0 5 0 7 0 9 0 110
T I M E  a f t e r  I N J E C T I O N  ( m i n s )
Q
U P T A K E  O F  T c 0 4 BY SU B M A N D IBU LA R AND
P A R O T ID  G LA N D S F O L L O W IN G  A T R A C E R  DOSE 
IN T R A V E N O U SL Y .
S u b m a n d ib u la r  g la n d  u p ta k e  (m e a n  of
r ig h t  an d  le f t )
^ P a r o t i d  g la n d  u p ta k e  (m e a n  of r ig h t
an d  le f t )
|   f l |  A c t iv i ty  in  !m outh* re g io n
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Thyroid
O  O y y y
UPTAKE ®F Tc04 BY SUBMANDIBULAR , PAROTID AND 
THYROID GLANDS A FTER  A TRACER DOSE INTRAVENOUSLY
B = B ridge o f nose 
D = M id-point o f chin
A = U pper m arg in  o f e x te rn a l  e a r  
C -  Angle o f  m andible
E = S te rn a l no tch
a) 18-38 m in u te s  fo llow ing t r a c e r  dose
b) 30-50 m in u te s  a f t e r  p e rc h lo ra te  a d m in is tra tio n .
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UPTAKE OF TcQ„ OVER THYROID AND SALIVARY GLANDS
4
AFTER ATROPINE O ir a g m  SUBCUTANEOUSLY.
a) 23-43 min. a f t e r  tr a c e r  dose. R adioactivity is  seen  in
subm andibu lar 5 and p a ro t id  glands and in th e  thyroid.
N eglig ib le am ounts a r e  seen  in  th e  'm onth ' reg ion .
b) 147-167 m in s. a f t e r  t r a c e r  dose . M o st rad ioactiv ity  is  
s een  in  th e  'm o u th ' reg io n .
FIG U R E  I , 42
L A B IA L  GLA N D  B IO PSY
A r e a  o u tl in e d  in s id e  lo w e r  l ip  3 c m s  x  .7 5  c m s  
a p p r o x .  to  show  s i te  of la b ia l  b io p sy .
FIG U R E  I , 43
M ucosal
S u r fa c e
Mucous
G la n d s
L A B IA L  M U CO U S GLAND S
P h o to m ic r o g r a p h  sh o w in g  p ro x im ity  of la b ia l  m u c o u s  g la n d s  
to  m u c o s a l  s u r f a c e .  S ta in e d  H . 8c E .
M a g n if ic a tio n  x  75
JC JLUUXVili X 3
L A B IA L  M U CO U S G LANDS
P h o to m ic r o g r a p h  sh o w in g  n o r m a l  a p p e a r a n c e s
(A) M a g n if ic a tio n  x  75 (B) M a g n if ic a tio n  x  190
Acini
Duct
FIG U R E  I ,  45
Na Standards
Eq/Litre
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Galvanometer  Reading
E S T IM A T IO N  O F  SA L IV A R Y  SO D IU M
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REFERENCE
FIG U R E  I I , 1
Pa r o t id  S u b m a x il l a r y  S u b l i n g u a l
T H E  SA LIV A R Y  G LAND D U C T SY ST E M  - D IA G R A M A TIC  
R E P R E S E N T A T IO N  (A F T E R  JE N K IN S 1966)
T h e  A C IN I (A) le a d  in to  th e  n a r r o w  IN T E R C A L A T E D  D U C T S ( i .D .  
lin e d  by  s m a l l  c u b o id a l e p i th e l ia l  c e l l s .  T h e s e  c e l ls  h a v e  a 
s c a n ty  c y to p la s m  w h ic h  sh o w s no s t r i a t i o n s . T h e  in t e r c a l a te d  
d u c ts  a r e  s h o r t  an d  n o t c o n sp ic u o u s  in  h is to lo g ic a l  s e c t io n s .
T h e  ‘S T R IA T E D 1 D U C T S ( S .D .)  a r e  in t r a lo b u la r  d u c ts  w h ich  a r e  
l in e d  by  t a l l e r  d e n s e - lo o k in g  c e l ls  h a v in g  a m a rk e d ly  s t r i a t e d  
a p p e a r a n c e  in  t h e i r  b a s a l  o n e - th i r d .  T h is  d u c t a r e a  i s  th o u g h t 
to  be m o s t  a c t iv e  in  m o d ify in g  th e  c o m p o s i t io n  of s a l iv a .
T h e  E X C R E T O R Y  D U C T S ( E .D . )  a r e  lin e d  by  tw o la y e r e d  
e p i th e l iu m : a  c o lu m n a r  s u p e r f ic i a l  l a y e r  and  a f la t te n e d  d e e p
l a y e r .  N e a r  t h e i r  t e r m in a t io n  a n  a b ru p t  c h an g e  to  a m u l t i ­
l a y e r e d  s t r a t i f i e d  sq u a m o u s  e p i th e liu m  o c c u r s .
N . B .  T h e  a b o v e  d e s c r ip t io n  r e f e r s  to  p a ro t id  and  s u b m a n d ib u la r  
g la n d s  o n ly . T h e  s u b lin g u a l  g la n d s  h a v e  no in te r c a l a te d  
d u c ts  an d  few  s t r i a t e d  d u c ts .
FIGURE II , 2
N oNom e q  j 






0-2 0 - 90-6 1-2 1-6
Parot i d  Sa l i va  Flow R a t e  (ml /min . )
SODIUM AND PO TASSIUM  CONCENTRATIONS  
AND SO D IUM /PO TA SSIU M  RATIOS AT  
VARYING SALIVARY FLO W  R ATES IN  
PA R O TID  SALIV A .
TABLE I I ,  2
RELATION BETWEEN PLASMA IODIDE AND PAROTID 
SALIVARY IODIDE CONCENTRATION IN A NORMAL 
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C a p i l l a r i e s
Na+
S a l i v a
D IA G R A M A T IC  R E P R E S E N T A T IO N  O F  P O S S IB L E  
M E C H A N ISM S U N D E R L Y IN G  C H A N G ES IN  
C O N C E N T R A T IO N  O F  SA L IV A R Y  C O N S T IT U E N T S  
W IT H  V A R IA T IO N  IN . F L O W  R A T E .
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FIGURE II , 4
URIC ACID 







FLOW RATE (m l/m in.)
R E L A T IO N  B E T W E E N  SA L IV A R Y  F L O W  R A T E  A N D  U R IC  
A C ID  C O N C E N T R A T IO N  IN  S U B JE C T  1.
• ---------------------•  P a r o t i d  s a l iv a
0 ------- 0 Submandibular sa liva
FIGURE II , 5
UR IC  ACID
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R E L A T IO N  B E T W E E N  SA LIV A RY  F L O W  R A T E  AND URIC 
A C ID  C O N C E N T R A T IO N  IN  S U B JE C T  2
P a r o t id  s a l iv a
0 .............0 S u b m a n d i b u l a r  s a l i v a
FIGURE . II , 6
URIC ACID
( m g / l O O m l . )
3-Q-i
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0-2 0-4 0-6 0-8 1-0
F L O W  RATE ( m l / m i n . )
’ RELATION BETWEEN SALIVARY FLOW RATE AND URIC 
ACID CONCENTRATION IN SUBJECT 3.
Parotid  saliva
FIG U R E  I I ,  7
URIC ACID
( m g / 1 0 0  ml.)
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FLOW RATE ( m l / m i n . )
R ELA T IO N  B ETW EEN  SALIVARY FLOW RATE  
AND URIC ACID CONCENTRATION IN SUBJECT 4
o ---------------o Subm andibular sa liva
.FIGURE H , 8
URIC ACID  
(m g /lO O m l.)  
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FLOW RATE ( m l / m in . )
RELATION BETWEEN SALIVARY FLOW RATE AND URIC 
ACID CONCENTRATION IN SUBJECT 5.
• ---------- •  Parotid  saliva
0 --------- 0 Submandibular saliva
FIGURE II , 9
URIC ACHD 
( m g/lO Om l.)
4'0 i
1-0-
FL OW  RATE ( m l / m i n . )
R ELA T IO N  B ETW EEN  SALIVARY FLOW RATE  
AND URIC ACID CONCENTRATION IN SUBJECT 6
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TABLE I I ,  7
GAKBONIC ANHYDRASE ACTIVITY IN SALIVA 
IMMEDIATELY AFTER COLLECTION AND AFTER 
STORING FOR 24 AND 48 HOURS AT 0°C









I 2.02 2.04 2.02
2 2.07 2 . 0 6 2.04
3 2.00 1.97 ' 2.00
4 2 . 0 7 2.02 2.09
TABLE I I ,  8
CARBONIC ANHYDRASE ACTIVITY IN SALIVA
Immediately after collection and after
24 AND 48 HOURS AT ROOM TEMPERATURE













5 1.92 1.95 1 . 9 2
6 1.87 1.90- 1 . 8 7
7 2.02 2.00 2.00
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FIGURE II , 10







0 - 5 0  1 0 0  1 - 5 0  2 0
f l o w  r a t e ( m l / m i n )
CARBONIC ANHYDRASE ACTIVITY IN PAROTID SALIVA
SECRETED AT DIFFERENT FLOW RATES IN SUBJECT 1.
FIGURE II , 11
C a r b o n i c
A n h y d r a s e
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f l o w  r a t e ( m l / m i n )
CARBONIC ANHYDRASE ACTIVITY IN PAROTID SALIVA
SECRETED AT DIFFERENT FLOW RATES IN SUBJECT
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1- 8 -  
1*6 -
— ,------------------------- j------------------------- 1------------------------- 1
0 - 5 0  1 0 0  1 * 5 0  2 - 0
flow rate(ml/min)
CARBONIC ANHYDRASE ACTIVITY IN PAROTID SALIVA
SECRETED AT DIFFERENT FLOW RATES IN SUBJECT 3.









— ,---------------------------------1 1 1 1 1 1
0 - 5 0  1 0 0  1 - 5 0  2 0
flow rate(ml/min)
CARBONIC ANHYDRAS ACTIVITY IN PAROTID SALIVA
SECRETED AT DIFFERENT FLOW RATES IN SUBJECT 4.
FIGURE II , 14
Carbonic 
Anhydrase
( K / m l )
2 *2 1
2 0 -  
1 - 8 -  1 
1*6-
— i---------------------------1---------------------------1
0 - 5 0  1 - 0 0  1 * 5 0
Flow r a te (m l/m in )
CARBONIC ANH YD RASE A C TIV IT Y  IN  PA R O TID  SALIVA
SE C R E T E D  AT D IF F E R E N T  FLO W  R A T E S IN  SU BJECT 5.
FIGURE II , 15
Carbonic
Anhydrase
( K / ml )
2 - 2 - i
2 0 -
1 - 6 -
2 01 - 5 01 000 - 5 0
flow rate(ml/min)
CARBONIC ANH YDRASE A C TIV ITY  IN  PA R O TID  SALIVA
SE C R E T E D  A T D IF F E R E N T  FLO W  R A T E S IN  TH E F IV E
S U B JE C T S.
TABLE I I ,  10
CARBONIC ANHYDRASE ACTIVITY IN STIMULATED 
PAROTID SUBMANDIBULAR AND MIXED SALIVA OF 
2 SUBJECTS ON 3 CONSECUTIVE DAYS
Carbonic anhydrase activity( vr /™ i
Subject 1 Subject 2
Day 1 2 . 1 8 2.07
Parotid* Day 2 2.19 2.03
Saliva Day 3 2 . 1 8 2.13
Mean 2 . 1 8 2 . 0 8
Day 1 2 . 0 0 2.04
Submandibular* Day 2 2 . 0 6 2 . 0 0
Saliva Day 3 2 . 1 3 2 . 0 0
Mean 2 . 0 6 2 . 0 1
Day 1 2.13 2 . 1 2
Mixed Day 2 2 . 1 1 2 . 0 1
Saliva + Day 3 2 . 1 2 2.17
Mean 2 . 1 2 2 . 1 0
Blood 1.87 1 . 8 8
* Lemon Juice Stimulation 
+ Paraffin Wax "























O U TLIN E OF IODINE M ETA BO LISM
Iod in e i s  a b so r b e d  fr o m  th e  a lim e n ta r y  t r a c t  in to  th e p la sm a  
in o r g a n ic  io d in e  p o o l. S om e i s  e x c r e te d  b y  th e  k id n ey s  and so m e  
i s  ta k en  up b y  th e  th y r o id , s a liv a r y  and g a s tr ic  g la n d s , and so m e  
by sk in  and h a ir .  In th e th y ro id  g land  io d in e  i s  co n v er te d  to  
th y ro id  h o rm o n e  by o r g a n if ic a t io n  and th y ro x in e  i s  s e c r e te d  fr o m  the  
th y ro id a l io d in e  p o o l in to  th e p e r ip h e r a l p oo l o f o rg a n ic  io d in e . T he  
la t te r  i s  m a d e  u p  o f  th y ro id  h o r m o n e s  in  th e p la sm a  and t i s s u e s .
P a r t  o f  th e  io d in e  le a v e s  th is  p o o l in  th e  f a e c e s  but m o s t  i s  
d e io d in a ted  and r e - e n t e r s  th e  p la s m a  in o r g a n ic  io d in e  p o o l. T he
io d in e  co n c e n tr a te d  by th e s a l iv a r y  g la n d s i s  o n ly  in  the in o rg a n ic  
fo r m  and i t  i s  r e a b so r b e d  fr o m  th e  s m a ll  in te s t in e  fo llo w in g  in g e s t io n .  
T h e s e  c y c le s  a r e  r e p e a te d .
TABLE I I I ,  1
NORMAL VALUES OF THE PLASMA INORGANIC 
IODINE (PII) IN 
jug/100 ml (After Wayne et al 1964)
Mean Range S.D. S.E.
Feinberg et al (1959) 0 . 2 8 0.10-0.43
Perry & Hughes (1952) 0.17 0.005
*Reilly et al (1958) 0.55 0 . 0 6
*Wagner et al (1 9 6 1) 0.50 0.30
Zingg & Perry (1955) 0 . 2 5 0 . 0 6
Beckers (1 9 6 2) 0 . 2 6 0.09 0 . 0 2 8
Wayne et al (1964) 0 . 1 8 0.04-0.57 0 . 1 0 0.015
* U.S.A. series































TABLE I I I ,  3
S : P  ^ * 1  co n cen tra tio n  r a t io s  fo r  m ixed  s a liv a  and fo r  sa liv a  
fro m  se p a r a te  sa liv a r y  glan ds of ten  s p e c ie s  
(Cohen and M yant -  1959)
S p e c ie s M ixed P a ro tid Subm andibular Sublingual R esid u a l
Cat + + 0 0 + + +
Dog + + + + + + 0 to  + 0 to  + + to  + +
Rabbit + + - - +
G u in ea-p ig + + + + + + + + +
C otton -rat + + + + + + + + + +
Rat 0 0 0 0 +
M ouse + + + + + + + 0 0
H am ster + + + + + + + 0 +
M astom ys + + - + + - -
Man + + + + + + + + +
0 = <  1 + = 1 -5 , + +  = 5 -1 0 , + + + = > 1 0 .
p O P P OD P OD
0 H P P P 0 H3
3 o P y H 0 H
o  . H- p ct Ct 2
P Ct H-
p P P
<P Q H- Od Cp
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FIGURE III , 2
Parotid 
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FLOW RATE m l / 3 0  min.
R E L A T IO N  B E T W E E N  CO NCENTRATIO N OF  
IODIDE IN PA R O TID  SALIVA AND FLOW  R ATE  
IN  T W E N T Y -S E V E N  SU B JE C T S IN  WHOM SALIVA  
WAS C O L L E C T E D  FO R  30 M INS.
FIGURE 3
Submandibula r  
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FLOW RATE m l / 3 0 m i n
R E L A T IO N  B E T W E E N  CONCENTRATIO N OF IODIDE IN  
SUBM A N D IBU LA R  SALIVA AND FLOW  R A TE IN SIX TEEN  
SU B JE C T S IN  WHOM SALIVA WAS CO LLEC TED  FO R
30 M INS.
FIGURE III , 4
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F L O W  RATE ( m l / m i n . )
C O N C E N T R A T IO N  O F  IO D ID E  IN  P A R O T ID  
SA L IV A  O F  O N E S U B JE C T  A T D IF F E R E N T  
F L O W  R A T E S .
5% confidence l im i t s  f o r  c o r re la t io n  c o e f f ic ie n t  
-  .739 to  -.978
FIGURE III , 5
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F L O W  RATE ( m l / m i n . )
CO N CENTR ATIO N  OF IODIDE IN  PARO TID  
SALIVA OF A  SECOND PA T IE N T  AT  
D IF F E R E N T  FLO W  R A T E S.
5% confidence lim its  correlation  c o e ff ic ie n t  
-.178 to  -  .973
FIG U R E  III , 6
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P L O W  R A T E  ( m l / m i n . )
C ONCEN TRATIO N  OF IO DIDE, SODIUM AND  
PO TASSIUM , IN PA R O TID  SALIVA COLLEC TED  
FR O M  ONE PA T IE N T  AT D IF F E R E N T  FLOW  R A T E S.
-• io d id e  x --------- x  so d iu m  0--------- 0 p o ta ss iu m
5% confidence l im i ts  f o r  c o r re la t io n  c o e f f ic ie n t  (iodide) 
-  .782 to  -  .995
FIGURE i n , 7
SUBMANDIBULAR 
SALIVA I  
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5% confidence lim its  fo r  correlation  c o e ff ic ie n t  -.772 to  -  .993
FIGURE HI , 8
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CON CENTR ATIO N  OF IODIDE, SODIUM, PO TASSIUM  
AND CHLORIDE IN SUBM AN DIBULA R  SALIVA  
C O L L E C T E D  FR O M  ONE SU B JEC T AT D IF F E R E N T  
FLO W  R A T E S.
• --------- •  io d id e  x   x  so d iu m
0--------- 0 p o ta s s iu m  +  + c h lo r id e
5% confidence  l im i t s  f o r  c o r re la tio n  c o e f f ic ie n t  (iodide)
- .380 to  - .8 4 0
FIGURE III , 9
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SA LIV A R Y  IO D ID E  C O N C E N T R A T IO N  IN  TW O  
S U B JE C T S  A T CO N STA N T F L O W  R A T E S .
FIGURE III , 10
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FIGURE III , II
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IO D IN E  ( P l l)  IN  T H IR T Y -E IG H T  S U B JE C T S .
R e g r e s s io n  e q u a t io n  y  = 0 . 53x  - 0 . 05, r  = 0. 66 , P  < 0 . 001.
FIGURE III , 12
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SU B M A N D IB U LA R  SA LIV A R Y  IO D ID E  C L E A R A N C E  
AND P L A S M A  IN O R G A N IC  IO D IN E  (P ll)  IN  S IX T E E N  
S U B JE C T S .
( r  = 0 .1 6 , 0 . 9 *  P  * 0 . 8 ) .
FIGURE III , 13
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SU B M A N D IB U L A R  SA L IV A R Y  IO D IN E  ( p g /h r )  AND 
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S U B JE C T S .
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FIGURE III , 14
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132
SALIVA/PLASMA I RATIOS IN 58 NORMAL SUBJECTS 
ARRANGED ACCORDING TO FLOW RATE (m l/m in).
In 37 su b je c ts  sa liva  w as c o lle c te d  under 'r e s t in g 1 conditions 
only and in 21 su b je c ts  sa liva  w as c o lle c te d  under 'r e s t in g ' 
cond itions and a f t e r  f r u i t  gum and lem on ju ice  s tim u la tio n .
FIGURE HI , 15
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VARYING FLOW RATES IN ONE SUBJECT.
FIG U R E  I I I , 16
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FIGURE III , 17
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P A R O T ID  S A L IV A /P L A S M A  R A T IO S  F O R
132I , 82B r ,  " m T c 0 4 A T D IF F E R E N T  SALIVA RY
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FIGURE III , 18
R A D IO C H R O M A T O G R A M  O F  P A R O T ID  SA LIV A  F R O M  A 
T H Y R O T O X IC  P A T IE N T . O N LY  IO D ID E  IS D E M O N S T R A T E D .
F IG U R E  HI, 19
R A D IO C H R O M A T O G R A M  O F  M IX ED  SA L IV A . ONLY 
IO D ID E  IS D E M O N S T R A T E D .
T h e  o r ig in  i s  d e s ig n a te d  by  th e  a r r o w  on  th e  r ig h t  of th e  
c h r o m a to g r a m .
FIG U R E  III , 20
R A D IO C H R O M A T O G R A M  O F STA N D A R D S.
F r o m  r ig h t  to  le f t  th e  m a in  b a n d s  a r e  I , M IT , D IT , T ^  and  T .
TABLE I I I ,  6
PERCENTAGE OF TOTAL SALIVA RADIOACTIVITY 
AFTER AMBERLITE RESIN IN TWO PATIENTS 




1 Thyrotoxic 6.64 0.87
2 Euthyroid 1.77 1.49
F IG U R E  III , 21
P AR O T I D  
S AL I VA I  
( y g / 1 0 0  ml )
1 0 0 -
5 0 -
3 0 4 02 01 0
FL OW RATE ( m l / m i n . )
P A R O T ID  SA L IV A R Y  IO D ID E  C O N C E N T R A T IO N S B E F O R E  
AND A F T E R  PO T A S S IU M  P E R C H L O R A T E
P a r o t i d  s a l i v a r y  io d id e  c o n c e n tr a t io n  a t  d i f f e r e n t  flow  
r a t e s  in  o n e  s u b je c t .  T h e  u p p e r  l in e  r e p r e s e n t s  
v a lu e s  b e f o r e  p o ta s s iu m  p e r c h l o r a te  an d  th e  lo w e r  
l in e  v a lu e s  a f t e r  p o ta s s iu m  p e r c h l o r a t e .
FIG U R E  III , 22
X ( p g /  1 0 0 m l ) 
I 6 O -1
1 4 0 -  
12 - 0 -  









S O D I U M  
PO TA SS IU M 
or CHLORI DE
( m Eq ^ L )
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FLOW RATE ( m l / m i n . )
V A R IA TIO N S W ITH  F L O W  R A T E  IN  IO D ID E , 
SODIUM , P O T A S S IU M  AND C H L O R ID E  
C O N C E N T R A T IO N  IN  SU B M A N D IB U LA R  SA LIV A  
A F T E R  PO T A S S IU M  P E R C H L O R A T E
• ------- •  io d id e  x -------x  so d iu m
0 0 p o ta s s iu m  +------- + c h lo r id e
FIG U R E  III , 23
I  ( j u g / l O O m l )
20- ,  x
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0-4 H 'X /  \  «—X^ y ^ XN .  /  >  Y  v _ _ _ _  X  N s  _ _ _    X - - - - - - -
1 5  3 0  4 5  6 0  7 5  9 0
T i m e  a f t e r  p e r c h l o r a t e ( m i n s )
T H E  E F F E C T  ON P A R O T ID  SA LIV A R Y  IO D ID E S E C R E T IO N  
D U R IN G  90 M IN U T E S A F T E R  T H E  O R A L  A D M IN IST R A T IO N  
O F  500 m g  PO T A S S IU M  P E R C H L O R A T E .
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FIG U R E  III , 24










S A L IV A /P L A S M A  I B E F O R E  AND A F T E R  
C A R B IM A Z O L E
132S a l iv a /p l a s m a  I r a t io  in  8 s u b je c ts  b e f o r e  
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TABLE III , 12 
CLINICAL DETAILS OF THE 15 PATIENTS STUDIED - GENERAL















1 62 M + + - - - ,
2 63 F + + + - -
3 54 M + + + - Goitre
4 66 F + + - - -
5 56 F + + + Myxoedema 
Myasthenia 
Gravis
6 53 F + + - - Anaemia
7 78 F + + + + -
8 54 F + + + - -
9 73 F + + - - Raynaud’s 
disease




11 63 F 4- + - - -
12 59 M + + - - -
13 54 F + + - + -
14 64 F + + - - -
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FIG U R E  III , 25
D is ta l  P r o x im a l
D u c t D u ct
S u b m a n d ib u la r  S u b lin g u a l
G lan d  G land
A D U L T  M A L E  H A M S T E R . PH O T O M IC R O G R A PH  
SH O W IN G  SU B M A N D IB U L A R  GLA ND  TISSU E (LEFT) 
AND S U B L IN G U A L  G LA ND  (RIGHT i)
S ta in e d  H & E .
M a g n if ic a t io n  x  75
FIG U R E III , 26
A D U L T  M A L E  H A M S T E R  - A U T O R A D IO G R A PH  O F 
SU B M A N D IB U LA R  G LA N D  (L e f t)  AND SU B LIN G U A L 
G LA N D  (R ig h t)  AS IN  P R E V IO U S  F IG U R E  III , 25
131In  th e  s u b m a n d ib u la r  g la n d  c o n c e n tr a t io n  of 1 i s  show n o v e r  
th e  p r o x im a l  d u c ts  a n d  a  l e s s  in te n s e  im a g e  i s  p r e s e n t  o v e r  
th e  a c in i .  C o m p a ra t iv e ly  l i t t l e  r a d io a c t iv i ty  i s  s e e n  o v e r  
th e  s u b lin g u a l  g la n d  t i s s u e s .
S ta in  N e u tr a l  R ed
P r o x im a l  d u c ts  sh o w in g  
in te n s e  r a d io a c t iv i ty
S u b m a n d ib u la r  S u b lin g u a l
g la n d  g la n d
M a g n if ic a tio n  x  75
FIG U R E  III, 27
(A) (B)
DISTAL DUCT
A U T O R A D IO G R A PH S O F  H A M ST E R  SU B M A N D IB U LA R  GLAND
131sh o w in g  - in te n s e  c o n c e n tr a t io n  of I a ro u n d  p ro x im a l  d u c ts
131- s l ig h t  11 " I o v e r  a c in i  and  d i s t a l  d u c ts
S ta in  n e u t r a l  r e d  
M a g n if ic a tio n  A & B x  75 C x  2 0 0
FIGURE HI , 28
P I I  




0 - 20 -
0 - 1 0 -
205 10 1£
SALIVARY I .  (yug / 1 0 0 m l )
RELATIONSHIP BETW EEN PII AS DERIVED FROM 
THE SALIVARY I12? AND THE SPE C IFIC  ACTIVITY 
OF URINARY IODINE IN 28 EUTHYROID PATIENTS.
®, p a ro tid  sa liva ; O, subm andibu lar saliva 
re g re s s io n  equation  is  Y -  0 .982 + 0.0112 X 
c o r re la tio n  c o e f f ic ie n t  r  = 0 .61 , P<O.O Ol.
FIGURE IE , 29
PII (^ig/lO O m l) 






0 - 20 -
0 - 1 0 -
0-10 0-600-20 0-30 0-40 0-50
P II (jiig/lO O m l) derived from S.A. of Salivary I.
RELATIONSHIP BETWEEN PII AS DERIVED FROM THE 
SPECIFIC ACTIVITY OF URINARY IODINE AND SPECIFIC 
ACTIVITY OF SALIVARY IODINE IN 28 EUTHYROID 
PATIENTS.
•  , p a ro tid  sa liva  O , subm andibu lar saliva 
re g re s s io n  equation  is  Y = 0 .0 3  + 0.985 X , 
c o r re la t io n  c o e f f ic ie n t  r  = 0 .9 6 , P <  0.001.
FIG U R E III , 30
U RI NE SALIVA
p i . I
u g  / 1 0 0  ml  
0-30-
0-20
0 1 0 -
^  N O R M A L  
[ |  T H Y R O T O X IC O SIS  
■  D Y S H O R M O N O G E N E S I S
I
C O M PA R ISO N  O F  P II  V A L U E S IN  N O R M A L S U B JE C T S , 
P A T IE N T S  W ITH  TH Y R O T O X IC O SIS  AND O NE P A T IE N T  
W ITH  D E H A L O G E N A S E  D E F IC IE N C Y .
O n th e  le f t  th e  f a l s e l y  r a i s e d  v a lu e s  in  th y r o to x ic o s is  and
d y s h o r m o n o g e n e s is  d e r iv e d  f r o m  th e  u r in e  an d  on  th e
r ig h t  th e  t r u e  v a lu e s  d e r iv e d  f r o m  th e  s p e c if ic  a c t iv i ty
132
of th e  s a l iv a  a f t e r  a  t r a c e r  d o s e  of I .
TABLE I I I ,  16
EFFECT OF THYROID STIMULATING HORMONE (TSH) 
ON SALIVA/PLASMA 1^2I RATIO.






After 10 units TSH 2 8 .8
After 20 units TSH 33 2
After 40 units TSH 31 2

FIG U R E  IV, 1
.
T H E  E X T E N S IV E  B IL A T E R A L  E N L A R G E M E N T  O F 
T H E  SA LIV A R Y  G LA N D S IN  T H E  P A T IE N T  
O R IG IN A L L Y  D E S C R IB E D  BY M IK U L IC Z .
FIG U R E  I V , 2
(A)
( B )
H IS T O P A T H O L O G IC A L  CH A N G ES IN  HUM AN 
SU B M A N D IB U LA R  SA LIV A R Y  G LA N D  IN  S JO G R E N 'S  
SY N D RO M E C O M P A R E D  W ITH  N O R M A L  G LA N D .
(A) S JO G R E N 'S  SY N D RO M E sh o w in g  d e n s e  
ly m p h o c y tic  in f i l t r a t io n ;  a c i n a r  a t ro p h y ;  
d u c ta l  h y p e r p la s i a  an d  e p im y o e p ith e l ia l  
c e l l  is la n d  f o r m a t io n .
(B) N O R M A L GLAND
EPIMYOEPITHELIAL CELL ISLAND
M a g n if ic a t io n  x  210
T A B L E  . I V ,  1
DURATION OF SICCA COMPONENTS AND RHEUMATOID ARTHRITIS IN 
THE 30 PATIENTS STUDIED.
GROUP A - RHEUMATOID ARTHRITIS + SICCA COMPONENTS.
P a tien t A1 A2 A3 A4 A5 A6 A7 A8 A9 A10 A l l A12
D uration  of 
KCS (y rs .) 25 8 3 /4 22 11 4 1 8 - 1 1 1
D uration  of 
X ero sto m ia  (y rs .) 25 7 8 22 1 /2 6 2 8 16 1 2 1
D uration  of 
R heum atoid A rth r i t is  
(y rs .)
25 10 8 22 11 2 6 8 16 5 14 5
GROUP B - SICCA SYNDROME
P atien t B1 B2 B3 B4 B5 B6 B7 B8 B9 BIO B l l B12 B13 B14 B15 B16 B17 B18
D uration of 
KCS (y rs .) 12 2 2 4 10 1 5 1 4" 8 6 1 1 1 1 3 4 5
D uration  of 
X erostom ia  (y rs .) 12 5 1 4 10 1 5 3 2 8 4 2 2 3 1 5 3 5
T A B L E  I V ,  2
CLINICAL DETAILS OF THE 30 PATIENTS STUDIED (A) GENERAL







A1 63 F + + + -
A2 54 M + + + - Simple Goitre.
A3 56 F + + + - Prim ary Hypothyroidism 
Myasthenia Gravis
A4 78 F + + + +
A5 59 F + + + -
A6 65 F + + + -
A7 53 M + + + -
A8 58 F + + + - Thrombophlebitis
A9 47 F - + + - Hashimoto's Thyroiditis
A10 67 F + + + -
A ll 78 F + + + - Iron Def. Anaemia
A12 54 F + + + -
B1 62 M + + - -
B2 66 F + + - -
B3 53 F + + - - Anaemia
B4 73 F + + - - Raynaud's Phenomenon
B5 63 F + + - -
B6 59 M + + - -
B7 54 F + + - +
B8 64 F + + - -
B9 5 5 F + + - -
BIO 56 F + + - +
B ll 73 F + + - - Simple Goitre
B12 65 F + + - + Pernicipus Anaemia 
Hashimoto's Thyroiditis
B13 72 F + + - - Hashimoto's Thyroiditis
B14 61 F + + - -
B15 67 F + + -
B16 72 F + + - - Raynaud's Phenomenon
B17 54 F + + - -
B18 53 F + + - ■ Thyrotoxicosis 
Raynaud's Phenomenon
T A B L E I V , 3
L A B O R A T O R Y  D E T A I L S  IN  T H E  3 0  P A T I E N T S  S T U D I E D
W .B . C . E . S . R . H .b . G lobulins S . S . C . A . H yland C . E . T e s t A . N . F .  T e s t 2
N o n -o rg a n  
s p e c if ic  
p r e c . t e s t ^
T  »T .R  .C .P a t i e n t /  c ram . (m m . In 
1 s t h r . )
(g / lO O  ml) (g /lO O  ml) T e s t  1 R . A . C e lls L a te x T e s t 1*
A 1 5 , 2 0 0 7 0 13.3 2 .6 + * - - (lO O O H ) - -
A2 5 , 2 0 0 4 0 15.4 3 .8 - + - - (16H) - -
A3 3 , 4 0 0 2 0 13.3 4 .3
+ve
(128) + - -
+
( lO O O S ) + ( 4 0 0 0 )
Alt 6 , 0 0 0 15 11.8 2 .2 (64 )
+ - - +(16S) ' +( 4 0 0 0 )
A 5 5 ,6 5 0 21 13.3 3 . 0
+ve
(128) + - - (16H)
a 6 7 , 7 0 0 32 11.8 2 .9 +ve(128)
+ - -
+
( 64H ) + -
A 7 7 , 6 0 0 108 11.3 4 .5 (512)
+ - - " -
A 6 6 ,1 5 0 12 U .9 3.1 (512)
+ - - 0 6 H ) - -
A 9 5 , 2 0 0 7 0 12.3 3 .8 ( 2 0 4 8 )
+ - - - + ( 4 0 0 0 )
A lO 4 , 0 0 0 62 13.4 4.1
(512)
+ - - (16H) - -
All 7 , 6 0 0 119 9 .7 4 . 2
(1024) + - I 6 W ) + -
A12 7 , 9 0 0 64 12.4 3 .5 +(128) + -
+
(2 5 6 H ) + -
B1 5 , 0 0 0 32 14.1 3 . 6 0 2 8 ) - -
+
(lO O O H ) - ( 4 0 0 0 )
B 2 3 , 9 0 0 36 12.6 4 .2 - + - - - - -
B 3 9 , 7 0 0 8 0 8 . 0 2.1 - - - - (16H) - -
B 4 6 , 3 0 0 16 1 3 .0 2 . 0 (6U) + - - +(6 4 H ) - -
B 5 3 , 3 0 0 25 12.7 2 .9 - + - - - - -
B 6 1 2 ,6 0 0 41 16.1 3 .8 - + - - - - -
B 7 4 , 5 0 0 io 1 5 .0 3 .5 - + - - - - (25 6 )
B 6 7 , 2 0 0 2 0 13.2 3 .4 - - - - - - -
B 9 3 , 9 0 0 21 15.3 2 .9 - - - - - - -
BIO 6 , 9 0 0 14 13.6 3 .3 (128) ' + - - - - -
BU 4 , 9 0 0 34 1 0 .6 3 .2 (128)
+ - - (16H) - -
B12 2 , 5 0 0 26 6 .2 3 .1 - + - - - +
B13 5 , 0 0 0 45 1 2 .7 4 .3 - - - - - + ( 4 0 0 0 )
BUt 6 , 8 0 0 26 13.1 3 .3
+
(128) + - - - - -
BI5 - 11 14.6 2 .9 - - - - U 6H ) - -
B16 6 ,9 5 0 14 13.3 3 .3 - - - - - - -
BI7 6 ,1 0 0 8 1 0 .3 3 .3 - + - - (16H) + -
BIS 9 , 7 0 0 IO 15.7 - - + - - - -
( T h e  n u m b e rs  b r a c k e t e d  a r e  t h e  r e c ip ro c a l  o f  t h e  t l t r e )
1. S S C A  •  S e n s i t i s e d  s h e e p  ce ll a g g lu tin a tio n  t e s t  f o r  rh e u m a to id  f a c t o r ,  s t a r t i n g  t i t r e  1*32,
2 .  A N F  •  a n t ln u c le a r  f a c t o r  H ■ hom o g en o u s s ta in in g  S  ■ sp e c k le d  s ta in in g  N ■ n u c le o la r  s ta in in g ,  s t a r t i n g  t l t r e  1*16,
3 .  P r e c lp a t in g  a u to -a n t lb o d le s  t o  t i s s u e  c o m p o n e n ts ,  u n d ilu ted  s e r u m ,
T T R C  T e s t  ■ th y ro g lo b u lln  ta n n e d  r e d  cell t e s t ,  s t a r t i n g  t l t r e  1 * 1 6 . ________________________________________________________
T A B L E IV; 4
CLINICAL DETAILS O F  THE PATIENTS STUDIED - ORAL SYMPTOMS ASSOCIATED WITH XEROSTOMIA
P a tien t










S o re ­
n e s s
I l l - f i t t .
d en tu re s
O ra l
U lc e ra ­
tion
F is s u r in g o r  
U lcera tio n  of 
lip sD uration In te rm itten t P e r s is te n t W ith M eals In G en e ra l
A1 25 . X X X x - - X X - x
A2 7 X - X - x X - x X - X
A3 8 X - x - X - - X - - X
A4 22 - X X X X X (N) x X X - X
A5 1 X - X - X x (N) - X X x (T) X
A6 6 - X x - X x (N) - - - - -
A7 2{ X - x - - - - - - - X
AS 8 X - - - - X - X - X (A) X
AO 16 X - - - X X - - - x (T) -
A10 1 X - - - - x - - - - -
A lt 2 X - - - - - - - X x (T ) -
A12 1 - X X - X X - X X - X
B1 12 - x X - X x (N) - - X - X
B2 S X - X x - - - -
B3 1 X - X - - X - X - - X
B4 4 - X X - X x (N) - X X - x
BB 10 X - - X x (N) - - - x (A) -
B6 1 X - - - _ X - - - -
B7 B X - - - - - - -
B8 3 X - X - X x - - X - X
BO 2 X X - X x - X X x (T) X
BIO 7 X X - X - X - X x
BU 4 X - X - X x - - - X
B12 2 X - - - X (N) - - X - -
B13 2 X - - - x(N ) - - X - x
B14 3 X X X X X X x
BIB 1 X - - - . X
B18 B X - - X -
B17 3 X X X X x (N) - X X X
BIB S X - - X * - -
(N) - Increased Fluid Intake at Night________(T) - Traumatic Ulcer (A) - Aphthous Ulcer
T A B L E  I V , 5
CLINICAL DETAILS OF THE PATIENTS STUDIED 








A1 X X - -
A2 X X X -
A3 X X X -
A4 X X X -
A5 X - - -
A6 X X - -
A7 X - X -
A8 - X - X (A)
A9 - - X -
A 1.0 - - - -
A ll - - - -
A12 X X X -
B l X X X -
B2 X - - -
B3 X X X -
B4 X X X -
B5 X - - X (A)
B6 - - - -
B7 - - - -
B8 X X - -
B9 X X - X (T)
BIO X X - -
B ll X - - -
B12 - - - -
B13 - - - -
B14 X - - -
B15 - - - -
B16 - - - -
B17 X X X -
B18 - - - —
(A)= A p h th o u s (t) 9 Traumatic
FIGURE IV, 3
SJOGREN’S SYNDROME
E x trem e o ra l d ry n e ss , a troph ic  m ucosa and f is s u r in g  o£ 
tongue in  S j5 g ren 's  syndrom e and x e ro s to m ia  o f 22 y rs .  
duration . (P atien t A4).
FIGURE IV, 4
__ F o o d  
P a r t i c l e s
SJOGREN’S SYNDROME
F is s u re d  d ry  tongue w ith food  p a r t ic le s  s tick ing  to the  s u r fa c e  
in  a p a tien t (Al) w ith S jog ren ’s syndrom e.
FIGURE IV, 5
SJOGREN’S SYNDROME
D ry lip s  w ith angu lar ch e ilo s is  in  a pa tien t with S jog ren 's  
syndrom e and x e ro s to m ia  o f 8 y rs .  duration . (P atien t BIO).
T A B L E  IV , ' 6
SYMPTOMS AND SIGNS ASSOCIATED WITH XEROSTOMIA
GROUP 'A ' GROUP 'B ' TOTAL
N um ber of P a tie n ts 12 (100%) 18 (100%) 30 (100%)
M ean D uration  of X ero sto m ia  (y rs) 7 .9 4 .1 5 .9
SYMPTOMS - O ra l D ry n ess 12 (100%) 18 (100%) 30 (100%)
" " In te rm itte n t 8 (67%) 10 (55%) 18 (60%)
" " P e r s is te n t 4 (33%) 8 (44%) 12 (40%)
D ifficulty  in  M astica tio n 8 (66%) 9 (50%) 17 (57%)
D ifficulty  in  Swallow ing 2 (17%) 2 (11%) 4 (13%)
In c re a se d  F lu id  Intake 
-  w ith m ea ls 8 (67%) 10 (56%) 18 (60%)
- in  g e n e ra l 8 (67%) 14 (78%) 22 (73%)
-  d u rin g  n ight 3 (25%) 5 (28%) 8 (27%)
A b n o rm alitie s  of T a s te 1 (8%) 1 (6%) 2 (7%)
O ra l S o re n ess 5 (42%) 8 (44%) 13 (43%)
111 f ittin g  d e n tu re s 5 (42%) 9 (50%) 14 (47%)
O ra l U lce ra tio n 3 (25%) 2 (11%) 5 (17%)
F is s u r in g  & U lce ra tio n  of 
L ip s b (50%) 11 (61%) 17 (57%)
SIGNS - D ry  Mouth on E xam ina tion 8 (67%) 11 (61%) 19 (63%)
F is s u re d  tongue 7 (58%) 7 (39%) 14 (47%)
F is s u r in g  o r  U lce ra tio n  of 
L ip s 5 (42%) 4 (22%) 9 (30%)
U lce ra tio n  of O ra l M ucosa 1 (8%) 2 (11%) 3 (10%)
T A B L E  I V , 7
COMPARISON OF ORAL SYMPTOMS AND SIGNS IN PATIENTS WITH 
NORMAL AND ABNORMAL SIALOGRAMS
Normal Sialogram Abnormal Sialogram
Number of P atients 14 (100%) 16 (100%)
Mean Duration of Xerostom ia (yrs) 3. 1 8. 1
SYMPTOMS - O ral Dryness 14 (100%) 16 (100%)
" " Interm ittent 11 (79%) 7 (44%)
" " P ers is te n t 3 (21%) 9 (56%)
Difficulty in M astication 5 (36%) 12 (75%)
Difficulty in Swallowing 1 (7%) 3 (19%)
Increased  Fluid Intake 
- with m eals 4 (29%) 14 (88%)
- in general 11 (79%) 11 (69%)
- during night 2 (14%) 6 (38%)
A bnorm alities of T aste 0 (0%) 2 (13%)
Oral Soreness 3 (21%) 10 (63%)
111 Fitting Dentures 5 (36%) 9 (56%)
Oral U lceration 2 (14%) 3 (19%)
Fissuring  or Ulceration of Lips 4 (29%) 13 (81%)
SIGNS - Dry Mouth on Examination 5 (36%) 14 (88%)
F issu red  Tongue 2 (14%) 12 (75%)
Fissuring  or U lceration of Lips 1 (7%) 8 (50%)
U lceration of Oral Mucosa 1 (7%) 2 (13%)
T A B L E  I V , 8
SIALOGRAPHIC FINDINGS IN GROUPS A & B 
G R O U P  ' A '  G R O U P  ' B '
S I A L E C T A S I S S I A L E C T A S I S
Patient NORMAL ATROPHIC P atien t NORMAL ATROPHIC
P unctate Globular C avitary P unctate Globular C avitary
A1 o X 0 o 0 B1 0 X 0 X 0
A2 o X X 0 0 B2 0 X o 0 X
A3 o X X 0 0 B3 0 0 X 0 0
A4 0 X 0 0 X B4 0 X 0 o X
AS X o o 0 0 B5 0 0 X 0 0
AS 0 o 0 X 0 B6 X o o 0 0
A7 X o 0 0 0 B7 X 0 0 0 0
A8 X o 0 0 0 B8 X o o 0 0
AO o 0 0 X o B9 o X 0 0 0
A10 X o 0 0 0 BIO 0 o X 0 0
A ll X 0 0 0 0 B l l X 0 0 0 0
A12 0 X 0 0 0 B12 X 0 0 o 0
B13 X 0 0 o 0
B14 X o o 0 o
B15 0 0 X 0 0
B16 X 0 0 0 0
B17 0 X o X o
B18 X o 0 0 0
(B )
.SJOGREN'S SYNDROME -  PAROTID GLAND ATROPHY
Sialographic com parison  o f a troph ic  gland in  S jog ren 's  
syndrom e (A) with no rm al gland (B) -  L a te ra l  Oblique View.
FIGURE IV, 7
(B)
SJOGREN'S SYNDROME - PUNCTATE SIALECTASIS
S ialographic exam ples o f (A) no rm al gland and (B) punctate 
s ia le c ta s is  in  S jo g ren 's  syndrom e.
FIG U R E  IV, 8
S JO G R E N 'S  SY N D RO M E - P U N C T A T E  S IA L E C T A S IS
S ia lo g r a m s  o f (A) n o r m a l  g la n d  an d  (B) p u n c ta te  s i a l e c t a s i s  in  
S jo g r e n 's  s y n d ro m e  ( a n t e r o - p o s t e r i o r  v ie w ).
FIG U R E  IV , 9
S JO G R E N 'S  SY N D RO M E - R E T E N T IO N  O F C O N T R A ST M ED IU M  
S ia lo g r a m s  ty p ic a l  o f S jo g r e n 's  s y n d ro m e .
T h e r e  i s  p ro lo n g e d  r e te n t io n  o f c o n t r a s t  m e d iu m  w ith in  g la n d  an d  
d u c ts  in  (B)o




SJOGREN’S SYNDROME - GLOBULAR AND CAVITARY 
SIALECTASIS
Sialographic exam ples o f (A) g lobu lar and (B) cav ita ry  




SJOGREN'S SYNDROME - GLOBULAR AND 
CAVITARY SIALECTASIS
S ialographic ap p ea ran ces  of (A) g lobu lar and (B) 
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-FIGURE IV, 12
P A R O T I D  S A L I V A
F L O W  R A T E  
m l / m i n .
10-0 - 
7 0 -  




0- 7  
0 - 5 -
0 - 3 - 
0 -2 -
0-10 
0 - 0 7 - 
0 - 0 5 -
0 - 0 3 - 
0 - 0 2 -
0 J
•  • •
•  •  
.  • -  
•o • •
•  N O R M A L  
o  S J O G R E N ' S
R E S T I N G F R U I T  G U M L E M O N  J U I C E
S j 6 g REN*S SY N D RO M E - SA LIV A R Y  F L O W  R A T E S  IN  12 
P A T IE N T S  W ITH  A B N O R M A L  SIA LO G R A M S C O M P A R E D  W ITH  
93 N O R M A L  S U B JE C T S
No s a l iv a  w a s  o b ta in e d  f r o m  - 8 p a t ie n ts  u n d e r  r e s t i n g  c o n d itio n s  
No s a l iv a  w a s  o b ta in e d  f r o m  - 4 p a t ie n ts  a f t e r  s t im u la t io n .
FIG U R E IV, 13
C O N T R O L S J O G R E N ' S  S Y N D R O M E
RESTI NG I____________i____________L J I
FRUIT GU MS J U  I I I I U L  L
L E M O N  J U IC E  i mi mi ilium I I I  imii mn J U L
P A R O T ID  SA LIV A  D R O P  R A T E  IN  S JO G R E N 'S  SY N D RO M E
T r a c in g s  f r o m  p h o to e le c t r ic  d r o p  c o u n te r  sh o w in g  r e d u c e d  s a l i v a r y  flow  
r a t e  in  p a t ie n t  (A . 2) w ith  Sj6*gren*s S y n d ro m e  c o m p a re d  w ith  c o n t ro l  
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FIGURE IV, 14
SJO G R EN *S SY N D R O M E - C O M PA R ISO N  O F SIA L O G R A PH IC  A P P E A R A N C E S  
USING HAND IN JE C T IO N  T E C H N IQ U E  AND H Y D R O ST A T IC  M E T H O D .
(A) H and  in je c t io n  m e th o d  - w h e re  o v e r f i l l in g  h a s  o c c u r r e d  an d  ty p ic a l  
S jo g re n * s  f e a t u r e s  a r e  m a s k e d
(B) H y d r o s ta t ic  m e th o d  an d  s a m e  p a t ie n t  - p u n c ta te  s i a l e c t a s i s  i s  now 
a p p a r e n t .
.(A)
i m
LABIAL MUCOUS GLANDS IN A PATIENT (B5) WITH 
SJOGREN'S SYNDROME
T h ere  is  Lym phocytic In f il tra tio n  with A cin ar A trophy.
(A) M agnification  x 75
(B) M agnification  x 190
vA$&.
f i g u r e  iv , is L y m p h o c y t i c
Inf i l trat ion
T A B L E  IV , 11
GROUP (1) - SJOGREN’S SYNDROME
PA T IEN T AGE SEX H IST O
PATHOLOGY
SEROLOGY
S IA L O ­
GRAPHY
SA L . FLOW 
DECREASED 
(P A R O T ID )
L . E .  CELL 
TE ST
S . S . C . A .
TE ST2
HYLAND 
R .A . TE ST
A .N . F.
TEST-^
NON-ORGAN 
S P E C IF IC  
PREC. TE ST
T . T . R . C .
T E ST 5
A 2 5 4 M + " - + ( 1 6 H ) - - + +
A3 5 6 F ++ - ( 1 2 8 ) +
+
( 1 0 0 0 S ) +
+
( 4 0 0 0 ) + +
A5 5 9 F + - + + ( 16H ) - - - -
A 1 2 5 4 F + + -
+
( 1 2 8 ) + (2 5 6 H ) + - + -
B 1 62 H - - ( 1 2 8 ) +
+
( 1 0 0 0 H ) -
+
( 4 0 0 0 ) + +
B 2 6 6 F + + - - + - - - + +
B5 6 3 F + - - + - - - + -
B IO 5 6 F + + - CO
+
3 + - - - + +
( T h e  n u m b e r s  i n  b r a c k e t s  a r e  t h e  r e c i p r o c a l  o f  t h e  t i t r e )
1 .  HISTOPATHOLOGICAL APPEARANCES
+  ** 1  o r  m o r e  f o c i  o f  l y m p h o c y t e s  c o n t a i n i n g  a t  l e a s t  5 0  c e l l s  
+ +  “  3  o r  m o r e  it n  n  n t t r t t t n
_  -  -----------------n o  n i t  n  n  n n n n
2 .  S . S . C . A .  “  s e n s i t i s e d  s h e e p  c e l l  a g g l u t i n a t i o n  t e s t  f o r  r h e u m a t o i d  f a c t o r ,  s t a r t i n g  t i t r e  1 : 3 2
3 -  A . N .F .  “  a n t i n u c l e a r  f a c t o r  H “  h o m o g e n o u s  s t a i n i n g  S  ”  s p e c k l e d  s t a i n i n g ,  s t a r t i n g  t i t r e  1 : 1 6
4 .  P r e c i p i t a t i n g  a u t o - a n t i b o d i e s  t o  t i s s u e  c o m p o n e n t s ,  u n d i l u t e d  s e r u m
5 ,  T . T . R . C .  T e s t  “  t h y r o g l o b u l i n  t a n n e d  r e d  c e l l  t e s t ,  s t a r t i n g  t i t r e  1 : 1 6
T A B L E  I V , 12
GROUP (2) - RHEUMATOID ARTHRITIS
PATIENT AGE SEX HISTO
PATHOLOGY
SEROLOGY













R1 50 F + - - + - - (16)
R2 43 M - -
+
(572) + - - -
R3 59 F + -
+
(128) + - - -




+ - - -
R5 59 F - - (32) +
*
N.D. N.D. * N.D. *
R6 45 F + - (64) +
+
(1000H) - (64)
R7 6 2 F - -
+
(128) + - - -
R8 67 F - -
+
(256) + - - -
( T h e  n u m b e r s  i n  b r a c k e t s  a r e  t h e  r e c i p r o c a l  o f  t h e  t i t r e )  *  N .D .  N o t  d o n e
1 .  HISTOPATHOLOGICAL APPEARANCES
+  ■  1  o r  m o r e  f o c i  o f  l y m p h o c y t e s  c o n t a i n i n g  a t  l e a s t  50 c e l l s  
+ +  »  3  o r  m o r e  " "  "  "  "  "  11 "
_  — __________ n 0  n it n  ti n  n  n  n
2 .  S . S . C . A . ”  s e n s i t i s e d  s h e e p  c e l l  a g g l u t i n a t i o n  t e s t  f o r  r h e u m a t o i d  f a c t o r ,  s t a r t i n g  t i t r e  1 : 3 2
3 .  A . N . F . ”  a n t i n u c l e a r  f a c t o r  H “  h o m o g e n o u s  s t a i n i n g  S  =  s p e c k l e d  s t a i n i n g ,  s t a r t i n g  t i t r e  1 : 1 6
4 .  P r e c i p i t a t i n g  a u t o - a n t i b o d i e s  t o  t i s s u e  c o m p o n e n t s ,  u n d i l u t e d  s e r u m
5 .  T . T . R . C . T e s t  =  t h y r o g l o b u l i n  t a n n e d  r e d  c e l l  t e s t ,  s t a r t i n g  t i t r e  1 : 1 6
T A B L E  IV , 13
GROUP (3) - CONTROLS
















Cl 79 F - - - - - - -
C2 55 F - - (32) + - - -
C3 33 F - -
+
(128) + - - -
C4 53 F - - N.D. * N.D. * - - -
C5 66 M - - - - - - -
C6 42 M - - - - - - -
C7 56 F -  ' -
+
(128) + (64H) -
C8 54 F - - - - - - -
( T h e  n u m b e r s  i n  b r a c k e t s  a r e  t h e  r e c i p r o c a l  o f  t h e  t i t r e )  *  N .D , N o t  d o n e
1 .  HISTOPATHOLOGICAL APPEARANCES
+  “  1 o r  m o r e  f o c i  o f  l y m p h o c y t e s  c o n t a i n i n g  a t  l e a s t  5 0  c e l l s  >
+ +  “  3  o r  m o r e  "  "  "  "  "  "  "  "
2 .  S . S . C . A .  “  s e n s i t i s e d  s h e e p  c e l l  a g g l u t i n a t i o n  t e s t  f o r  r h e u m a t o i d  f a c t o r ,  s t a r t i n g  t i t r e  1 : 3 2
3 *  A .N .F .  "  a n t i n u c l o a r  f a c t o r  H =  h o m o g e n o u s  s t a i n i n g  S  =  s p e c k l e d  s t a i n i n g ,  s t a r t i n g  t i t r e  1 : 1 6
4 .  P r e c i p i t a t i n g  a u t o - a n t i b o d i e s  t o  t i s s u e  c o m p o n e n t s ,  u n d i l u t e d  s e r u m
5 .  T . T . R . C .  T e s t  "  t h y r o g l o b u l i n  t a n n e d  r e d  c e l l  t e s t ,  s t a r t i n g  t i t r e  1 : 1 6
T A B L E IV ,  14
RESULTS o f  SIALOGRAPHY in  HASHIMOTO'S THYROIDITIS, 
PRIM ARY HYPOTHYROIDISM, and HOSPITAL 'CO NTROLS’ .
S ia lo g rap h ic  A b n o rm alitie s No. w ith ab n o rm al 
s ia lo g ra m s  and 
s a liv a ry  gland 
e n la rg em en t
C lin ica l Group No. Age in  Y e a rs  
M ean R ange
No. A bnorm al P u n c ta te P u n c ta te  w ith 
in te rm e d ia te  
duct changes
G lobu lar No. w ith a b n o rm a l 
s ia lo g ra m s  and 
x e ro s to m ia
H a8h im oto 's
T h y ro id itis 41 5 3 .2  37-72 7 (17%) 3 2 2 6 0
P r im a ry  Hypo­
th y ro id ism 32 6 7 .0  33-74 5 (16%) 3 2 0 4 0
H osp ita l C o n tro ls 36 5 1 .0  42-74 6 (17%) 4 2 0 6 0
T A B L E  IV ,  15
KERATOCONJUNCTIVITIS SICCA IN THYROID DISEASE
Clinical Groups Number
Age in Years Keratoconjunctivitis
SiccaMean Range
Hashimoto's Thyroiditis 41 53.2 37-72 2 (4.9%)
Primary Hypothyroidism 32 67.0 33-74 2 (6.3%)
Hospital Controls 36 51.0 42-74 2 (5.5%)
